Multidrug-resistant (MDR) tuberculosis (TB) represent a major threat for global TB control. In 2017, the World Health Organization estimated 460 000 cases of MDR-TB, of which 8.5% were also extensively drug-resistant (XDR) cases [1] . In Portugal, over the last decade, the decreasing tendency of TB cases is about 7% per year, and the proportion of MDR-TB cases remains steadily around 1% of the total TB cases. In 2017, the preliminary report of the Portuguese national TB programme reported 1607 new cases of pulmonary TB, with 12 MDR-TB cases [2].
In this study, we intended to analyse the MDR-TB clustering rate in Portugal.
From a total of 78 MDR/XDR-TB strains identified and notified in the country during 2014-2017, 71 (91.0%) were available for molecular analysis. From these 78 strains, seven were not available for further analysis due to contamination of the culture or MDR diagnosis based only on molecular biology methodologies (GeneXpert or other line-probe assays). The drug susceptibility profiles are described in table 1.
For each strain, 24-loci MIRU-VNTR (mycobacterial interspersed repetitive units -variable number of tandem repeats) genotyping was performed by standardised protocols using a MIRU-VNTR typing kit, according to the manufacturer's instructions (GenoScreen, Lille, France). Dendrograms were constructed using the online free software MIRU-VNTRplus (https://miru-vntrplus.org/MIRU/miruinfo.faces). A molecular cluster was defined whenever different strains shared the exact MIRU-VNTR profile. All clusters identified were further analysed with the available epidemiological data.
The majority of the MDR-TB cases were male (75.6%) with a median age of 44.3 years (minimum 15 and maximum 75 years). Most of these cases were notified in the Lisbon and Tagus Valley (LTV) region (64.0%) and the North region (23.1%). XDR-TB cases were identified in 15 cases (19.2%), of which 86.7% were from the LTV region (table 1) .
Using MIRU-VNTR, seven different clusters were identified (table 1), ranging from two to 14 strains. Overall, the proportion of MDR-TB cases attributable to recent transmission in the study period (2014-2017), on the basis of genetic data, was 63.4% (45 out of 71).
From the analysis of the molecular data, we observed a decreasing tendency of the cases that can be potentially related to recent transmission. In fact, in 2014, we found six clusters ranging from two to four strains, corresponding to a clustering rate of 72.7%. The major cluster was from strains isolated in the @ERSpublications Analysis of MDR-TB rates showed consistent decreases in cases and clustering rates but did not establish valid relationships with the epidemiological information collected by the public health authorities http://ow.ly/3BnN30nxqW3 
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No culture isolation North region and the remaining clusters were mainly from LTV strains. Regarding the MDR-TB strains isolated in 2015, three clusters were found, with a clustering rate of 55.0%, ranging from two to five strains. All the clustered strains were from the LTV region with the exception of one strain that belonged to a patient from the North region. In 2016, only two clusters were found with two and five strains, with a clustering rate of 38.9%. The minor cluster was from a mother/child and the larger included strains from the LTV and the North regions. Finally, in 2017, two clusters were identified with two strains each, all from the LTV region, corresponding to a clustering rate of 36.4%.
When linking the epidemiological and the molecular data, we did not find a good agreement. After adjustment for confirmed epidemiological links, the overall cluster rate (2014-2017) decreased from 63.4% to 14.9%.
This study has a limitation related to the possible heterogeneity of the epidemiological enquiries. However, it has the strength of collecting all MDR-TB samples in the country for 4 years to be analysed in the NRL.
We observed, in the studied period, a decreasing tendency both in the number of MDR-TB cases and the clustering rates, despite a poor agreement between laboratory and epidemiological data. The centralisation of the MDR-TB cases in reference centres seems to be effective, although there is a need for a better molecular tool, with higher discriminatory power, and better inclusion of epidemiological data when discussing these clusters. 
